Regulation of apoptosis in adipocytes and breast cancer cells by 1,25-dihydroxyvitamin D3: a link between obesity and breast cancer.
Modulation of apoptosis is emerging as a promising strategy for prevention and treatment of breast cancer and obesity because removal of mammary cancer cells and mature adipocytes through this process will result in decreasing tumor size and produce long-term reduction in adipose tissue mass. The hormone 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) triggers apoptosis in breast cancer cells and adipocytes via the induction of the apoptotic Ca2+ signal - a sustained increase in concentration of intracellular Ca2+. This signal acts as an apoptotic initiator that directly recruits Ca2+-dependent apoptotic effectors, calpain and caspase 12, in breast cancer cells and adipocytes. Normal mammary epithelial cells are resistant to 1,25(OH)2D3-induced, Ca2+-mediated apoptosis because the mechanisms regulating Ca2+ in these cells do not sustain Ca2+ increase at the apoptosis-inducing level. Induction of apoptosis with 1,25(OH)2D3 in adipose tissue, particularly in the tumor-surrounding adipose tissue involved in tumor progression, can contribute to the anticancer effects of the hormone. The 1,25(OH)2D3-Ca2+ link between obesity and breast cancer supports the rationale to include Ca2+-dependent apoptotic proteases as molecular targets for the discovery of new therapeutic and preventive agents for breast cancer and obesity; it also supports the recommendation to maintain adequate or increased vitamin D and calcium intakes as one of the possible ways to protect against breast cancer and decrease adiposity.